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Demonstration of innovative forms of storage and their successful operation and integration into innovative energy system and grid architectures
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AGISTIN OVERVIEW

[

AGISTINwill enableindustrialgridusers torapidlydeployrenewables through advanced
integration of innovativeenergystorage technologiesattheinterface with the grid.
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Objectives

Demonstratetheperformanceandvalueofinnovative storage
technologies providing flexibility and grid services.

Design advanced grid interfaces to integrate energy storage
with industrial grid users and on-site generation, resulting in
potential for enhanced economic and technical performance &

emonstrate the technical feasibility of the
innovative coupling of multiple forms of energy
storage, production and demands into innovative
energy systems and novel grid topologies.
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Objectives
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needed in the energy transition

innovative approaches of energy storage integration with
industrial grid users.

Propose innovative business models to easily

grid users.
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IDENTIFY NEEDS

Exploiting flexibility deriving from onsite renewables and
@% storage impacts economics and operation of the overall
system.

(4 Power, energy and cycling limitations have an
, impact on storage operations and useful life.

Reduce needed resources, equipment and losses,

minimisingeconomic and environmental system
costs.

Define regulatory requirements for relevant AGISTIN grid

() | services
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Advanced Grid Interface (AGI)

AGISTINproposesinnovativeintegrationofenergystoragewithgridusersthatcontain loads and
onsite production using an innovative Advanced Grid Interface.

Public Grid

AC-Bus

Central
Inverter

» Integrate multiple assets

elnvolve 3 or more assets on the grid users’ side (e.g.,
motor, electrolyser, battery, solar PV)

» Provide enhanced grid services

¢Grid forming or fast frequency containment reserve
(FCR)

4

» Implement a plant level controller

eControls the grid facing inverter and the converters
to grid users’ assets

» Extendable

eAllows addition of further assets in time
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Agistintest sites

Proposedapproachesandstoragetechnologieswill be tested in an environment reflecting the
actual power system conditions.
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application tests
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Two Major Demonstrations

Green Hydrogen
Production

Segre-Sud installation - Possible options (Pilot)

Option 1 Option 2
AGISTIN AGISTIN
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Milestones

%

SoAof

Connection
Network Codes

"°%

Innovative energy
storage integration
requirements,
incentives and

constraints

5
AGI ogy

design tool
completed

Test scenarios &
use cases defined
&Test centre
setup adjusted to
the scenarios

High performance
batteries
characterisedin

modellin g r esults

WP2
Test Setup
completed and
GFI/GFL

implemented on
inverters
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@

LCA
methodology
for storage
integrated in

AGI

WP3
General generic
model template

available for
benchmark

simulations

&

Improved plant
dynamics & new
ancil-laryservices

with AGISTIN
concept at

PQ4Wind

@

AGISTIN sizing,
operation and
control tools
completed for

irrigation systems

&

Successful
operation of the
tested inver-ter
and at SHL’s site
demonstrating
improved plant
dynamics

WP3

Control
optimisation
code ready to

provide to other

work packages

WP6
Hydraulic, electrical

& storage assets
designed and
constructed for
field installation
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Milestones

& @

AGISTIN field
tests completed
and vali~dated
in both test

locations
(CDR/ICAT)

Business model
opportunities

test scenarios are
validated in the
laboratory

2" AGISTIN 09/03/2023

Document Name / EVENT / Speaker Name

11



The consortium
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Work P

rogram

Business Model,
LCA
Assessment,
Results of
Improvements
WP2
Identification and Enabling
Innovative Business Models
for Energy Storage Integration

WP1

Project Coordination and Management

Models,
Master
Controller

WP3
Enhanced AGI Design for
Inclusion of Innovative
Storage

WP5
Demonstration of AGI-

Integrated Innovative
Storage for Green
Hydrogen Production

Models,
Converter,
Controller

GSR Battery
Characteristics

WP4
Performance Assessment
for AGl-Integrated
Innovative Storage for

with Grid Users

LCA Framework Business Model,
LCA Assessment,
Results of
Improvements

AGISTIN
topology,
Models,
Controller

Industrial Processes
GSR Battery,
Developed
Converter
WP6
Demonstration of AGI-

Integrated Innovative
Storage for Large
Pumping Loads

WP7
Dissemination,
Communication, and
Exploitation
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Project Gantt chart

Manth Yeara Yearz Year3 Year s
Start | End Q1 | Q: | O3 | Qg | C2 | Oz | o3 | Q5 | C1 l oz | O3 | Qg | 01 | Q32 | 03 | Qg
T1.1 Internal communicaton and contractual, sdministratrve and financial project Management 1 4B
Ta.z2 Technical cogrdination and quality assurance 1 48
T1 3 Research knowledge and data managerment mechanism 1 48
Ta.4 Ethics assessment and management 2 4B

WPz -

WP3 - Enhanced AGI Design for inclusion of innovative forms of storage

T2 1 Assessang and monitoring regulatory, network code & economic barmers of mtegrating storages at industral sites 1 48 I I I I l I I l I‘ I
Tz 2 Functional requerements of industrial users for integrating innovative storages 1 &

Tz 3 Identifying business model opportunities for storage embedded in AGI 13 &5 I I I l I‘ I
T2 4 Devise a methodolegy to conduct LCA for energy storage integration via AGI by focus grid users 10 24 |

T2 g Propote guidelines for future requiremnent for the integration of innovative storage embedded in AGI o 48 I l l I ﬂ

T4 6 AGISTIN techno econamic design tool for transfarming mgation canals intd innovative &nergy SLOrsge Systéms

WFs - Demonstration of AGl-integrated innovative storage for green Hz production

Tc.1 Data-venfied EMT models repbeating Shell's green hydrogen site including storage

T3.1 Verfication of potential and alignment with customer and system needs 1 8

T3.2 AGI power and ICT tepology for storage integration and external interface definition 4 15

T3.3 Development of generic AGI model templates 5 32 1T 1
T3.4 Modelling of Innovative Storage 1 24

T35 Development of Optimisation and Control Methods for Real-Time AGI Operation 12 40

T3 6 Simulative benchmarking of the AGI aptions 18 &6

Ty 1 Alignment of test scenarios, use-cases and testing activity 10 18 |

Ty 2 Implementation structure for vabdation of the fast-charging technology of electric vehicles 13 34

T4 3 Implementation of AGI-modals on prototype inverters 13 34 | | |
T4 & Laboratory tests and charactensation of Aqueous ECR battenss 1 19 I I

Ty 5 EExecution of the tests to validate AG| storage usage in the defined use cases 22 45 I l l l Il |

Ts 2 Translat ng micdels nto a real-tme simulation platform 15 23
Tg.3 Evaluating AGISTIN storage concept by PHIL testing of Shell's inverter at PO Wind 18 22
18 22

T_s & THEII‘IE AGISTIN developments at Shells industnal gregn h'r'drngrn prnduc'l 5o Site
c.¢ Technical, economic and sustainabdity assessment of the AGISTIN storage concept for green hydrogen

WPE - Demonstration of AGl-integrated innovative storage for large pumping loads

WPy - Dissemination, Communication and Exploitation

T7. 1 Diddeminaton snd Communicsbion Actions

Té 1 AGISTIM real-trme operation & control for innovative ingation canal-based energy storage Systems 13 30
T6 2 Demo sites assets design and construction for AGISTIN concept field deployment 18 6
T6. 3 CDR test-bed systerm AGISTIN concept demo site 18 36
T6 4 Segria-sud canal pumging station AGISTIN demo site 30 48
Té.g Technical, economic and sustainability assessment of the AGISTIN stoage concept for irmgatson canal-based storage 3 43

T7.2 Explodtation and Business Plan Rollout
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